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(57)Abstract: 

PROBLEM TO BE SOLVED: To compensate for DC 
level fluctuation to be superimposed on a reproduced 
signal in a PRML(partial resonance maximum 
likelihood) detecting apparatus for detecting the 
information recorded in high density on a recording 
medium. 

SOLUTION: A DC fluctuation level detecting circuit 3 
accumulates, as many as the number of samples (n), 
the difference between a sample value and reference 
valve of Viterbi detector using a path selecting 
information detected by the Viterbi detector 2 and 
the minimum path metric information with a branch 
difference generating circuit 31 and AS circuit 32. 
Moreover, a DC level V0 can be detected by reducing 
the signal to 1/n with a multiplier 33 and storing the 
signal in the register 34. A timing generation circuit 35 
controls the path of register and clearing of path 
difference value in the period of n-sample. The 
detected DC level V0 is fed back to the input to 
realize adaptive compensation for the DC level fluctuation. 
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[#ffW#©«Sffl] 

■fey h*«»i-*«JHIt, «rtB«3HBttJ**A*i:i- 
«36>&K«^A'S:ttffli-5ia»»!:J:9fll^Sii, WIS 
Bo 

fit i: sff 1 vrnzwuti-tzy'? ^<"f-msiVr%m& 
^■y-f^mf^im- LX'<xm&$:ftr&-r z> a s his 

i:, Hul2AS[Hl^W^§rl/n (ntt&ft) fc-ffi** 
*9<r>7y THUMB ± ffilE A S [alESrt US?* * © * y 

fit t S2p i: ©asrfcmr s ^9 ^s#*rjwai& 
-y- ^y^mf^tm \.x'<*mft&$r&-tz a s iu% 

4:> aWaASEKW^Sri/n (nteS&) tc-rsSsg 
**cD:/y-fc;/ hflHS-i:9y^«**JJ:t«WEASiai6 

1*3 1^**©* y rfflr-9-Sr4fiW-s^-< 5 

Lfctui57 y t buIe^ y t«#* n -y- 

[M*3U] pr (i. i) 

>-^#£#£>5*xs>:/4:, WC'if^l^ttfflLfc^ 

k*h-s syisT'y n^->y^mmmm lx 

^m.Hi^n-r^^y-yzfk, l/n 

> -fivm- h urn- z>*^->y'^m-f=.t*®mt-tz> 
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SIBo 

[M#g7] i«7^^»B4|t, W*«l, 2, 

[f£§n©ssSBfcfft9n 

[000 1] 

-f--5t>©-r?fc5„ 

[0 0 0 2] 

[^©sflf] DVDtc-fts^tLS^-i-^^^e-^a 

* ^ gKtt JfflM^o^iof^ * ? SB© 

m&ffite. $:aHirfcv^— TV Jv'J— X&Z, #KP 
RML (Partial Response Maxi 
mum Likelihood) SflfSrfflWc^T-l' A- 

^ A'*:#lt bfc*3b»W»© Wt***IRiC§| £ tWc 

-5 C 4: tti < & fetb* 4: r. ^J^tf r 1 9 9 4 

fU^a V^^ft^:^ ( I TE' 9 4) ^ 
^ 2 8 7~2 8 8lj {CPRMLtCffl-rSfE^fc 

[0 0 0 3] Jt^-f^^, B£«-r-Y^^4f*>? 3 ^MbT 

f±W^ff-§-©i«V^^^^CDCNR^/h$<^9, & 

try hSSroi^tfy h*©«««*aii-#L'-c, S 
4: X S N R $> 5 V Mi C N R riS/h $ < T t> <£v >|g 9 ^T'lt 

^ v/3 yx ^-v 3; a =^->3^x (ieee 

Transactions on Co mm u n i c a 
tions.), vol. COM- 1 9, O c t . 19 
7 1J (CTj^tbS £9 fT/U^y XA4r^liix-5T/U=f 
y XASrfflV^T^^coaW^ir^Wtc^T ^ r 4: tc J; 5 H 

[0 0 0 4] 018, 019, H120SrfflV^, 3tx-f 
so **ttflE»cfEft£*ufcflNR&, StflS**. PR (1, 
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(3) 



1) ^^fcflV^TPRMLfcffl-fa^OMfl 8 ** 51 

Cibmz.t£ b 7 ^7/<-V/is7 4 fr9 icf^«$n5fft 
S&tcioT, PR (1, 1) 9-T*Mz.t£Z£?\zffilE 

W/uEi (=-1, 0, 1) 

7- * * * o y ^ r i: v? * Mb b fcMfegtif « x i 0 

^ft/ht^SEi ro?iJ£jl-olt5r i#1-ftfr^fcfc1& io 

[0 0 0 5] 
III] 



[0 0 0 6] b*»U z n Ei 

^ t f^ t ' T yu = fyX^i:i*«n5#Iil^<toTE i Sr£fc* 

M n (S 0 ) =m i n [M n -i (S 0 ) 
x n 2] 

M n (Si ) =m i n [M n -i (Si ) 
xn 2 ] 

Lfc»&©*MfcA"C*> S. M n ( S j ) tt, H$*l n IC 
*5V^ ttf&Sj ^*>5#&©B«!|n*-e©S*»SSJlJ 
JMtc n &«U m i n [a, b] J* a, b©5*>©t 
/JHttt*i"BB*i:1-5. #«iSo , Si ^tu^JciA^ 

yy-ftt&H-ffbT, /hSv^SraWffc, I" y y* 

V^^fx-btbS'^fc^b-CV^, ^j0*»fe6*T? 
H:* ^«)/^i:*ffl^<0/^(D2^:(0^^# ; &b, 

[0 0 0 7] £X\ |^^©[H!^^J;oTl#^-f--5fc»fC 
li, B 1 ic^-rri: < h y y *£J*EH»2 1 

^-rs 0 ^tacsius&2 2ic«fc>3, §i&£-e©^* 

^yy^fllMn (S 0 ) , M n (Si ) i©7"7 
h y y *fMrJD*U **tje*ttfctt«»*rti5 r. 



fc, HI 2 0lc*-r^y7 4r bUV xffi.W\b&&&. \£9 

trr/u^y x^ttt, fcs^n-c i o^^ica^-t 
3 2 #©/-?*© 5 ^n-i*-eroismzn-i © 

5. Kir ©/^att©^**? 3 * 

*3. 9*« -©z n Oii*^^ H> 1I * J * 

y i- y y^wri*^^ h y yVk.mhH 

[%2] 



+ (x n +1) 2 . M n -i (Si ) + 
+ (x n -1) 2 , M n -1 (S 0 ) + 

[000 8] k^^X\ »— tfctt©«#&;t^J1gftftx 

4X7ms.xte, 7 s 4x?mft±\z7 t —?&}*7bfrb 

■e# * < * o T b* 5 . * - -eRKi CP $ ^ 
itfixS. «»fy h«oS^t-t> 

n©KSK^:-cfs»byj:if#SrWfei-5»^, f-^* 
m*^ 5 ffix.'Sv^fc«). &z>mm.xo 1 1 srWJ-rsv 

«»^J:5*»*affllS»-J-Cb*v\ r©ix-</w^«)tt 
ffi^S'fkSrPi.^i"*^ * &SB©— ot?fc 5 i: fx. So 

[0 0 0 9] 1" ^ 7 <DW>&Kt&. fti\Chl?Z>m 

Bic«to-C, S^ffi-^^*H5ii:^W'-</^ J lE«)b-c 

(1) ^^.x^^^J-fc''^^ #y*— 

zmm bfc*&. ma«f©^s»-i 910kHz s«* 
-c© y -< x^s^«-^f-?iA bx b* 0 fimm* *> 5, 

(2) t^#»«^fc3-K77'(* - Ctt, -fe^^© 

^sgicyy y*—Ty bmm*&ttX7^yj*T7-t 
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(3) ^&£T*^P^t L-rSUB^tvCV^RLL 
(Run lengthl imi ted) =r— Fte, D 

c y y -ft^T-ttftv^cat>l2fi^* yicioti/^ 

[0 0 10] w*/Mftffl#5ti:H*K:. tf*tf»Hrt-« 
»^-tc1>ESEu^</HE»itt±$ ftttt&#fls«r3l #fi- 

£^*:M'K^SLfclH^j*lcLT*>aa*, BMW* 

■fey h*tJn»*ixSfc», tr* t*^m^T*^#L-cvN5 

too i i] EflEw^A^aKijciaif^tnftwtt 

«H¥6-3 2 5 5 0 4^>&3&lC^$;h/T'V>3 

*^T-ti, ESS ws/waabk: i 5 if 9 tf tt#»«JttlB* 
flsSrKCr iSrS^t H 2 1 14, WHV 6 - 

3 2 5 5 0 4#42t*aB«0«*Stl!fC*>a. * 7* I <0 

wt/uas-fc:*'* W5/uSr«9JoT3E'fti- ^£ 

w^A^ffijEI--*. r J: J; 5 , ?f£{B*.©it«E w* 
/wdS^HlLfc^-Tt, IE L < tt±m-%*'&flr-rz r 4: 

[0 0 12] «H¥7-4 5 009f^*C/T* 

*i,-cv^-5:fr5£-ef4s It© w</^tb®Jc&©J® coitz^tt 

M¥ 7-45009 «^*|E«Ott3l6StflfT?*>S. €s§ 
f*— ^ y 9 HMttm^W U y * CO^feSlC^^ 

8 o iridic m^y^^9itVt(D^m\cWt^a<r>^ 

-5„ r<oEaft/&#£ if* tra*8i 5 o (D&m^-mmmm 

•5 ^ailSfltii^S 6 0 fc: «£ 9 /h $ ft v^/u^tb Srffi«-r 5 
[0 0 13] »7-2 6 2 6 9 4#^td^ 

§;h/a^5#arct>» Eafc w</u3E»»;: J; 5 if * iftt-f- 

#H¥7-2 6 2 6 9 4#^#IS«<D^3feaWT-fcS, 
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Hry^zy h wVUfc&fflU t*^t*«-^§§2 OlcfcltS 
[0 0 14] 

3 2 5 5 0 4#^td*5lt5^ 1 cofSH^te, 9 y* I 
<£>/■<— -> -r A'U^ tf? -V ^/KD^-twO V>T IS LT 

^•5fc£>, ftiico^-r^/Hc:jcS;fflT-tftv>r ^-Trfc-So 09 
;Ltf, r 1 9 9 5 ¥m^m#M{f#£l&-S-±^ C - 4 

io 6 9j ^^^$^^Tv^5«t5^c:^s^fB^^c^4 % #<§?fg 

ogTiact, PR (1, 1) ^-t^M^ipfc, PR 
(l, 2, 2, i) ^**©;W*»£©i«vHff*fcffl 

SI 2 OIKUUMS, -fcv* w«/uS:«9JS*»^^ >-co^- 

NR»^tt&5. i"'<T(OA^'lf# t Pf-E^W< 
/HlaH:lO|^Si^■CV^S^li■■CS)6*»b, -f^TcDlf^S: 

ftSrttfcS. #M¥7-4 5 0 0 9-§-<& 

*5^*>rffeix5. «|i¥7-4500 9 

T¥%t5fc», #K¥6-3 2 5 5 0 4*fflt«4:IP] 
^ffl LfcESit w</ko s n R #4£v ^ r. t ^ $>ff e> 

[0 0 15] I^C, *J8BO'@Wtt, t'©J:^if-Y 
^{c^Ufclf^lf^ffi^St-^bTt, 

30 ^-^+f-S*iitfr.i:ft<, K»«KiiSiiw<A«» 

[0 0 1 6] #38Wtf>teCDBl$f4> T'v.y*— 

SE»lc» UT t » 5-ft < If «Sr«lt±i-r 5 r i: IdfcS, 
[0 0 17] 

(0 1 <0 1 ) t . «WB«JH&ffl2J*A2J 

40 if ^ tr^ail& (0i co 2) ma^-^y'^w.t 

bV y^ttf^feEaEwi^Srttai-SEIK (0 
l©3) KJ:9.#j«**u tffifaE3fiw</u&ajlEia&ffl2/ 

t t <Dm*Wim-rz>7y 

ESS (0 5CD3 1) i:, lf^ffil§*»e><o^^315yf 
so ffg-r^ASlHlSS (0 5 CO 3 2) t. '<*m9tm&\/ 
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n fc-r-SJftJHS (05O33) t, 

(E15CD3 4) misficOU^^^roy -y<?i$ 
#*i it^HtllSA S 0g&f>9 Is'J* 9 <T>t V n is 

[0 0 18] grFK, ±E«fifck:*sitS^ffl*»ttlc» 
Mi" 5. 

[0 0 19] f-^^;v^u ^rtfCx^/WfcLfcW 

©i£&-5M#©«»£w n t-f&i^ w n tt*a;3fc.fc 
9S$n5o ;:©5S>£>#/^£J:5K, w n fit**f£ft 

5 J: 51-, tf^ ^*fflHi3»t5ACS0»i:IPI«OiaK 

[0 0 2 0] 
[£Sc3] 

w„ =i) (xi -E 3 ) 

[0021] ir*a#rt-etUM-<5'<.** hJ^ 

xi (cte, E^»ju-</uv 0 roi5^7vyAy^fX 

So 

[ft 4] Xi =Ei +V G +5i 

Si, 3ffc£3 £ft5£4 «fc>Jft5S;5 i*So 
[ft 5 ] w n = n • V Q 

iot, / Xwj^S^+^ / >^ < 4* J: 3fcn©ft& 
S©-C, «»Lfc^*^#{ii£n-e«SiiiM»i^ 
/W 0 iSSfUJ-et 5Cli:i^5 0 Lri>U Ei SrtftWi- 
Sfc#k:, t?*fcMftffl^©*ftmti?#£ffl^Si:, 

* y ©fffS+~f5ft^/v^ n y * ©gtva* 

< - i: T\ Jt®LW-f-<5ftd»e)bvE8fE^i!)W"</i'V 0 Sr 
j£ t Is] C?f2© A S [slS&ic J: o T^ggHaSrW-JM - S £ 

t }c i oxmikthiz i.^m^m^m^x'ffm^m 
-t?s>s. fcfc*L, ^^m^-^^^nm.^nf-^^^^ 

[0 0 2 2] 7>^i»T^-fe^.*^^=fT5 i5 
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/isffimzftomG-, urn w-^fctfean-s i-e^T© 

*>fe*»C»Rftl-C*>S*7-fey hft 

io fcl|IJjtt"e#5. 
[0 0 2 3] 

m&(o$m<D]&t&] i ©nis©^]i§ico^ 

i?;L-CV^V->P LL0S&KU: 9^bfcl^«^n y^<D 
*W 5 >^xm^^x^t£^A/D^^f\cX 9 •y-VT" 

ffctfcS. xi tt, gl^lCj;^ ftaWSSBti"* 
/Mft ffl# 3 Id i 9 4ft m L fciHSft U-<^ Srffl V'TMjE S 

S2ia^Sii, ^7V^ b y 2 1 lei 

5^5^ h y y^fctWU ACSES&2 2l:io 

^Lfc^, tftttHimi: LTW^-TS, 
[0024] iifeic, bf * trtftWS©Pifffl35c*^lc:ov>T 
30 ---C*(i, m*.t£. H 2 0 t^TWBKffl^Sr 

-rs±5 4^-i'^^©PR (l, l) ^^^w-c-wtr 
^t*4ftW*#^So H2I4, *&m<D% 1 0%ffi<Dft?1B 
}ci3tt-5^'9>'^^ by y^^leISS2. l<o«^!lSr^ 
-f-yny^ig-CfcSo PR (1, 1) ^^r^tt, 3-fiS 

2 1 1 k*M#2 1 2S:fflVNT, ( yi ±l)2, yi 2 

©3o©^7^ h y y?m.*%v&-rz>o @3tt> * 

^W^l»HJ6cD^{Cjo^SACS[Hli^2 2W«^ 
^Sr/Tt^By^B^fci. |[S;2t*LfcJ;5(c3o 
40 (07*7^ hy?^i:> 1 ^flftw^^^ h y s/^ffl: 
StJDJHS2 2 ^n^HOT^^Srilofc^- 
CO^^^ h y y^i[S:tt|fcll2 2 2T'Jti55b, /h^V^ 
ttWf 2 2 3tJ:9»lU SWjS©^^ M> y 
^IittW^^2 2 4Klfti(fit5, ifcikSScom^te: 

^©a*y»«Po > pi tbxtti^^ns. 2 

o©^^ 2 2 4fC*&iW$ixTfc5^^^ h y y^ffl 
p< M>y^flWmiL-Cffl*t5. H4f4, *%^©m 

i (nm&oteWiz.tevy * y ihiss 2 3 ©w^jst 

so ^-TT'n 5/^iaT-fcSo ACSI3l5d»e)©^aiRflM8 
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P0 > Pi ftx tW^?2 3 2l^$^ huSIc:^ 
^ttfcw-v 7 ^^ 2 3 1 roffi5rS^LTmSt-e^'5„ ^ 

^ y w^icft, ^s^m<o#/-?^©m^ffit-M 

^b7cO*3j;TJ5 1<D^F-§-§:#x.So y ©ft £ # 

[0 0 2 5] &{c, *5£W<D%i2<DmM<nteffi\zoi<^X 

i^/WfcLfcS^W^v^Mttxi ArtttfcS 
Stfetti ^-^/KO^ffiSr^ta L, &IS:cD A S ESS 3 2 

ssRSiis. AsiEjK3 2f±, 

SiRfimpo . PI ii'M^HIy^flfflimSrlv^ 

0XH5rl!l^3 3(C±oTn^© 1 \£L1t&, W^** 
3 4K«KW»fiFl-'5. 5 ^«fflB*3 5 ft, * y 

[00 2 6] EI 6 ft, *&W<D?% 2 ©mSOJBllfcHStf- 

5 0 A^Jxi d>&ADHLS3 1 1 SrfflVNTxi ± 1 few-* 
LT, A^xi t&trttX 3m&mt>TZ. i7ll * 
W^<r>% 2 (OfiaSojgJBlnfctt 5 a s ESS 3 2 roSjsfctfil 

«a»fc#fcy<*»#flMRpo > Pi *JBv*T***'<;* 
^MtSr-fel^* 3 2 3Ci?WlU ^^3 24 
{CK£f*t*5rt&*ft-r5o Sfc, 2 0(01/^^3 2 40 
ffi*J h y y 3 2 5 Srffl 

[0 0 2 7] JWc, *36W©*2©5El6©7^IBK:*»ta 
IWtCO^TEll 5SrfflVN-C»iW^lliWi-S. +0. 2 

"PMi *3±U\ '-^iRRfiffapo , PI *5«fcU\ 

#pd 0 , pdi tezxtxy-ty hb:v 0 «r«**an?B 

3. 2i4J, ih*16t?l!oT0. 2 AS 
L-CBI«©akfPS:lft9jSr, EU6T'ft, SfcKHSW© 



(6) 

^;>V 0 , tr^ trttWS-^WA* y i , *j J; tf* 5 

[0 0 2 8] #3£Bj!<Djg 2 <DjU6<D?£fitt, If* tf^ffi 

*^T*#5o ft-r^^KfcV^T (1, 7) R 

10 LLf^lrNRZ IfEfifcU PR (1, 1) ^fl2-f5 

-y^WCjSftSACSiagSrofll^-efcS,, Zrxn>^y 
YV y?k^ 1 Nf^buO^^^ h y y ^flt%jp» 
2§2 2 1-ClnJPU ^^jftO^trilo 
* h!J 5^tt*H3R»2 2 2T?J*2KU /h£vv££-fc V- 
2 2 3KJ; DWIU 8"*^©^^ HI y^ti 
Ltl^^? 2 2 4\z&m-rZ a Jfctfc«©tttfj 
S^ttttPO » PI irL-Ctitfi£ft£. 4ocv 

^2 2 5K:J:9ifctfcU ft/J^*^ h y r/*flH*£ LT 
Utfrf*. Ell Oft, 3^4^^ J r^{C*3it5/N°^ 

«^P0 x PI ft> -fe^^^ 2 3 2\Z.mM£^ hu^{- 
ffl»C^Lfc0*3<tt/lO^F-^*-^X.S 0 ^^tyo 

*§^+^*»t^ft, «-!K«^a3»t*ifta««ttfca«f 
jI-ct- -^l, *ii*a-ettiBicfli*3Ssw*s*t5. eh 

so lft, 3ffi4«tt^-r^K:i8ltSAS|aI»Ofl|^We 
ife>5o ^7VffMl i: 1 «fjft«ro^^S»«SrJnJi 
§§3 2 1 KJ:o-ClD*U t*^ lfttttJ»*>fe»fc"-«^» 
^1f«P0s Pi S:«VN-c***^SiMBSr-fev^^ 
3 2 3 {c J; 9 b, ^x?3 2 4 £3E9rl£jfe«:ftffi 
■f-So 4o©W^^3 2 4©(iiM*'H^^ 

h y y^lf^Pj-iru-^^ 3 2 5 Srfflv>-C3WimA"*- 

[0 0 2 9] jWc, *^KC»^3(DilJS^1«{COV^ 
m&yV't'yh-t-Z>Z.b(nX'%Zl'i?x?3 7. £b\z 

?y*-m#b? y rfiti/yt? htt©3o^ 

i-?>?4 5V/I840K3 6 S:ta»t5. fbf^ft, -fe^^ 
L, 3 7lc#]»HiSSr J ?-x.5o ^©^ft, mFxEro 
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[0 0 3 0] &lc:, ^m<D^4<DmM<r>mWHz^^x 

mi s^mLxmm^mm-r^ *f^^i«;4© 

-frSo 3t^y K5lc:J:0»E*a$*T,fcSft«-g-H:, TV 

{C, 7yfi^y7V^7-f;^8lrIfif, A/D 
^&L7W/Wi#xi fcfcU 7-7? 

/W^O^Dy^liPLLtHlSSl Otcio-Cfe^^CfeS 
4flr**»64ii!Jb-C*5<. xi tt, if* tflfttfMSfcA* 

± ? vmzmnvxmmmw)$:ffim'&. **if*ffl«2 
sr*Mt5 c t xwrnwrnzmm-rzo 

[0031] We *Hiof5©^l<o«;ov^ 
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